Abstract: Lake Jasne, also known as Lake Czyste, is a well-known oligo-mesotrophic water body located in the Iława Lake District, Poland. Between May 2009 and June 2010 ciliate biomass and community composition were studied on the basis of Lugol-fixed samples taken from the surface waters and the near-bottom zone. The mean annual ciliate biomass amounted to 0.58 µgC l -1 in the surface waters and 1.46 µgC l -1 in the near-bottom zone, and therefore, the ciliate biomass is amongst the lowest estimates observed in oligotrophic waters. In the surface waters typical bimodal seasonal changes in biomass were recorded with two peaks observed in spring and autumn. In the near-bottom zone the peak was recorded only in spring. The ciliate community was dominated by prostomatids (mainly Urotricha spp.), both in the surface waters (77% of biomass) and in the near-bottom zone (54% of biomass).
Introduction
Since the description of the so-called microbial loop (Azam et al. 1983 ) intensive studies on planktonic ciliates have been carried out. Almost thirty years of studies have resulted in the determination of the abundance, biomass, and taxonomic composition of ciliate communities observed in water bodies of different trophic state. Ciliates' abundance increases with the trophic state of the water (Beaver and Crisman 1982) . In oligotrophic waters ciliate communities are dominated by large oligotrichs feeding on nanoplankton (mainly algae). In eutrophic waters abundance of bacterivorous ciliates (scuticociliates or small oligotrichs) increases (Beaver and Crisman 1982; Šimek et al. 2000) .
The aim of the study was to describe seasonal changes in biomass and composition of the ciliate community in oligo-mesotrophic Lake Jasne, which is characterised by clear and very transparent waters.
Methods
Sampling was carried out at the deepest place of the lake between 16
th May 2009 and 4 th June 2010.
Water was taken from the surface and the near-bottom zone (altogether 22 samples were taken), fixed with acid Lugol's solution (end concentration: 1%), and analysed under an inverted microscope with the Utermöhl method (1958). Ciliates were counted, identified with the guide by Foissner and Berger (1996) , and measured with the use of the software for image analysis. Biomass was estimated with the use of a coefficient: 0.11 pg C µm -3 (Turley et al. 1986 ) after calculating the volume of each ciliate cell. Typically, ciliate abundance was low, and therefore, 50 or even 100 ml of water was examined. Each sampling was accompanied with measurements of water temperature and water transparency (the Secchi depth).
Study area description
Lake Jasne (also known as Lake Czyste) is located in the Iława Lake District Landscape Park (Northern Poland; 53°44.5΄ N; 19°33.1΄ E). Lake Jasne is surrounded by forest. Its area amounts to 10.6 ha. The maximum and mean depths reach 22.0 and 9.3 m, respectively (Jańczak 1997) . Macrophytes in the littoral zone are poorly-developed. The lake shows high water transparency (the Secchi depth 9-11 m) and low pH of the water: 4.0-4.8 (Burkowska and Donderski 2006) . The concentrations of total phosphorus and total nitrogen are 0.05 mg P l -1 and 0.5 mg N l 
Results and discussion
The temperature of the surface waters ranged from a few degrees centigrade (under the ice cover in winter) to 22°C in summer, and that range was typical of temperate waters. During summer the standard thermal stratification was observed. The Secchi depth ranged from 6 m (the bloom of cryptophytes, 18 The mean annual ciliate biomass, calculated as the weighted mean, amounted to 0.58 µg C l -1 (3.5 cells ml In the surface waters of Lake Jasne seasonal changes were bimodal with the spring peak recorded in April-May and the autumn peak observed in September-November (Fig. 1.) . The peak observed in autumn was associated with the bloom of cryptophytes (up to 899 cells ml , mainly Cryptomonas rostrata). The ciliate community was dominated, also during the peaks, by small prostomatids (77% of biomass, mainly Urotricha spp.). Oligotrichs constituted only 4% of the total biomass, whereas 19% included ciliates of other orders and unidentified ones. All the contributions to the biomass were calculated as the weighted mean for the whole year. In the near-bottom waters only one peak was observed during the spring 2010, when the ciliate biomass in the near-bottom zone exceeded tenfold the biomass in the surface waters. Initially, that peak comprised prostomatids (mainly Urotricha spp.), followed by peritrichs (mainly Vorticella sp.). On the whole, the ciliate community in the near-bottom zone was more diverse than in the surface waters; prostomatids contributed 54% of biomass, peritrichs -11%, and oligotrichs -4%. Scuticociliates constituted only 1%, whereas 30% of the biomass included other orders and unidentified specimens (small in number yet typically large in size, and therefore, constituting significant biomass). No anoxic ciliates were recorded.
The strong dominance of prostomatids and the marginal role of oligotrichs both in the surface waters and in the near-bottom zone are rather unusual. Other studies done in oligotrophic waters (Beaver and Crisman 1982 , Pfister et al. 2002 , Obolkina 2006 ) described ciliate communities dominated by oligotrichs. Ciliates differ in their pH tolerance (Pedersen and Hansen 2003, Weisse and Stadler 2006) and the composition of the ciliate community in Lake Jasne could be a result of low pH of the water (4.0-4.8, Burkowska and Donderski 2006) . Packroff (2000) studied protozoan communities in acidic mining lakes and also noted the marginal role of oligotrichs and considerable importance of prostomatids (together with hypotrichs and peritrichs). However, other results were reported by Mieczan (2007) , who observed the typical dominance of oligotrichs in acidic peat-bog reservoirs. Similarly, Beaver and Crisman (1981) and Bienert et al. (1991) reported high abundances of oligotrichs in subtropical acidic lakes. As discussed, ciliate communities in oligotrophic acidic waters differ with respect to their 
